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1  |  INTRODUC TION

COVID-19 outbreaks appear to be exacerbated in all populations 
due to stress and life-threatening risks.1 The COVID-19 pandemic 

is also a trigger for various types of mental health problems such 
as depression, anxiety and panic disorder.2 Measures such as 
social distancing, reduction of religious activities, tourism, and 
schooling during COVID-19 have changed people’s lifestyles and 
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Abstract
COVID-19 outbreaks appear to be related to exacerbation of psychological prob-
lems such as depression and anxiety in high-risk population such as pregnant women 
and the postpartum period due to stress and life-threatening illnesses. The aim of 
this study was to evaluate the prevalence of postpartum depression (PPD) during 
COVID-19. This study protocol is registered in PROSPERO with CRD42021278425 
code. Data sources including Google Scholar, ISC, Magiran, Scopus, PubMed, Embase, 
and Web of Science and reference list of included articles were used to identify re-
lated studies. Observational studies that reported the prevalence of PPD in both 
Persian and English during COVID-19 between January 20, 2020 and August 31, 2021 
were included. Data were collected and analyzed with a random effects model for 
meta-analysis. In this study, 671 initial articles were identified and after removing du-
plicates, 454 studies were screened and finally 24 studies entered the meta-analysis 
stage. According to this study results PPD based on Edinburgh Postnatal Depression 
Scale (EPDS) ≥9, EPDS ≥10, EPDS ≥11, EPDS ≥12, EPDS ≥13, Postpartum Depression 
Screening Scale-Short Form (PDSS-SF) ≥17 and total prevalence was reported 12% 
(95% confidence interval [CI] = 0.07–17, I2 = 97%), 27% (95% CI = 15–39, I2 = 99%), 
44% (95% CI = 40–49, I2 = 0.0%), 27% (95% CI = 0.06–49, I2 = 97.4%), 28% (95% 
CI = 18–39, I2 = 98.5%), 37% (95% CI = 32–42), 28% (95% CI = 23–33, I2 = 98.5%). 
The findings of this study showed that the prevalence of PPD in women is relatively 
high during COVID-19. Therefore, considering the psychological consequences of the 
COVID-19 pandemic and the importance of pregnancy and the postpartum period in 
terms of the emergence of mental disorders, especially depression, it seems neces-
sary to perform interventions and physical and psychological support.
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mental health outcomes, disproportionately affecting high-risk 
populations.3,4

Pregnancy and postpartum are challenging and are associated 
with disorders such as insomnia, relationship tension, and feelings 
of isolation, which have caused mood disorders in many women. On 
the other hand, environmental stressors such as natural disasters 
can exacerbate mood disorders during pregnancy.5 Pregnant women 
experience high stress during epidemics. On the other hand, in-
creased symptoms of depression and anxiety in pregnant women are 
associated with an increased risk of preterm delivery, postpartum 
depression (PPD) and behavioral problems in children. Therefore, 
pregnant women need social support during pregnancy because 
these measures reduce PPD.6,7 According to studies, COVID-19 has 
been associated with an increased risk of mental health problems in 
pregnant and postpartum women.8

Postpartum depression disorder is the most common postpar-
tum illness among women.9 According to the DSM-5 definition, PPD 
occurs 4 weeks after delivery while others define it as commencing 
at any time in the first year after delivery.10 Postpartum depression 
threatens not only the health of mothers but also the health of in-
fants, and infants of depressed mothers may have developmental 
disorders, reduced cognitive function, as well as problems pertaining 
to social communication with their parents and peers.11

Approximately 10%–16% of women in the postpartum period ex-
perience a period of major depression and many of them also suffer 
from anxiety disorders.12 The results of a study in China showed that 
the prevalence of depression in pregnant women and postpartum 
women was 27.43%, and women who were worried about them-
selves or their baby developing COVID-19 were more prone to de-
pression.8 The results of other studies have shown that women who 
gave birth during COVID-19 had a higher rate of PPD than other 
women who gave birth during the non-COVID -19 period.13

Studies have shown that several studies have been conducted 
to investigate the association between COVID-19 and PPD in 
mothers, but a comprehensive study was not found to examine 
the prevalence of PPD during COVID-19. Access to comprehensive 
and complete information about the rate of PPD during COVID-19 

can be used as a reference for health system decisions and poli-
cies. Therefore, the research team decided to conduct a systematic 
review and meta-analysis study to assess the prevalence of PPD 
during COVID-19.

2  |  MATERIAL S AND METHODS

This systematic review and meta-analysis was done accord-
ing to PRISMA guideline.14 This study protocol was registered in 
PROSPERO with CRD42021278425 code.

2.1  |  Search strategy

Information sources including Google Scholar, ISC, Magiran, Scopus, 
PubMed, Embase, and Web of Science and reference list of imported 
articles were used to identify related studies. Persian equivalent and 
English key words include: “Postnatal Depression”, “Post-Partum 
Depression”, “Post-Partum Depression”, “Postpartum Depression”, 
“Post-Natal Depression”, “Post Natal Depression”, “2019 novel coro-
navirus disease”, COVID19, “COVID-19 pandemic”, “SARS-CoV-2 
infection”, “COVID-19 virus disease”, “2019 novel coronavirus infec-
tion”, “2019-nCoV infection”, “Coronavirus disease 2019”, “2019-
nCoV disease”, “COVID-19 virus infection” were used. In order to 
compile the strategy search, keywords, search fields and operators 
were used. First, Pubmed syntax search was compiled and then 
based on Pubmed syntax search, syntax search of other databases 
was compiled. The searches were conducted in both Persian and 
English from January 20, 2020 to August 31, 2021. Table 1 lists the 
search strategies in the database types.

2.2  |  Eligible criteria

In this study, inclusion criteria include observational studies 
that reported the prevalence of PPD in both Persian and English 

TA B L E  1  Search strategy in database types

Database Search syntax

PubMed ((“Postnatal Depression” OR “Post-Partum Depression” OR “Post-Partum Depression” OR “Postpartum Depression” OR 
“Post-Natal Depression” OR “Post Natal Depression”) AND (“2019 novel coronavirus disease” OR COVID19 OR “COVID-19 
pandemic” OR “SARS-CoV-2 infection” OR “COVID-19 virus disease” OR “2019 novel coronavirus infection” OR “2019-
nCoV infection” OR “Coronavirus disease 2019” OR “2019-nCoV disease” OR “COVID-19 virus infection”))

Scopus (((ALL(“Postnatal Depression”) OR ALL(“Post-Partum Depression”) OR ALL(“Post-Partum Depression”) OR ALL(“Postpartum 
Depression”) OR ALL(“Post-Natal Depression”) OR ALL(“Post Natal Depression”)) AND (ALL(“2019 novel coronavirus 
disease”) OR ALL(COVID19) OR ALL(“COVID-19 pandemic”) OR ALL(“SARS-CoV-2 infection”) OR ALL(“COVID-19 virus 
disease”) OR ALL(“2019 novel coronavirus infection”) OR ALL(“2019-nCoV infection”) OR ALL(“Coronavirus disease 2019”) 
OR ALL(“2019-nCoV disease”) OR ALL(“COVID-19 virus infection”))))

Web of science (((TS = (“Postnatal Depression”) OR TS = (“Post-Partum Depression”) OR TS = (“Post-Partum Depression”) OR 
TS = (“Postpartum Depression”) OR TS = (“Post-Natal Depression”) OR TS = (“Post Natal Depression”)) AND (TS = (“2019 
novel coronavirus disease”) OR TS = (COVID19) OR TS = (“COVID-19 pandemic”) OR TS = (“SARS-CoV-2 infection”) 
OR TS = (“COVID-19 virus disease”) OR TS = (“2019 novel coronavirus infection”) OR TS = (“2019-nCoV infection”) OR 
TS = (“Coronavirus disease 2019”) OR TS = (“2019-nCoV disease”) OR TS = (“COVID-19 virus infection”))))
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during COVID-19 between January 20, 2020 and August 31, 2021. 
Exclusion criteria included mean and standard deviation of PPD, 
PPD reports among men, pregnant women, during epidemics other 
than COVID-19, as well as systematic review studies, interventional 
studies, case reports, and letters to the editor.

2.3  |  Selection of studies

In this study, 671 studies were entered into the EndNote 7 software 
after the search results were completed, and after removing dupli-
cates, titles, and abstracts, 454 studies were screened. In the next 
step, the two researchers independently studied 46 possible related 
studies in detail and selected 24 final studies.

2.4  |  Quality assessment and data extraction

The quality evaluation of the studies was done by two researchers 
independently and any disagreement between them was resolved 
through a third person. To evaluate cross-sectional studies from the 
checklist Appraisal tool for Cross-Sectional Studies (AXIS) Tool15 was 
used. This tool has a score of 0–20. The Newcastle-Ottawa Scale 
(NOS) tool16 was also used to evaluate other observational studies 

(cohort and case–control). This tool has eight items in cohort studies 
in three sections including Selection (four items), Comparability (one 
item) and Outcome (three items) and also in case–control studies 
eight items including selection (Selection (four items), Comparability 
(one item) and Exposure (three items). Also, to extract the required 
data, two researchers independently used a pre-prepared checklist 
including: first author, study site, sample size, tools, and the preva-
lence of PPD used.

2.5  |  Statistical analysis

In this study, the binomial distribution formula was used to calcu-
late the standard error of prevalence in each study. Random effects 
model was used to estimate pooled measures and 95% confidence 
interval [CI]. The I2 index was used to examine the heterogene-
ity between studies and heterogeneity less than 25%, 25%–50%, 
50%–75% and more than 75% indicate no heterogeneity, moder-
ate heterogeneity, high and very high.17 The effect of heteroge-
neity on the prevalence of PPD was investigated by analyzing the 
subgroups based on the type of tools and also the cut-off points of 
the tools. Publication bias in the study was assessed using the Begg 
test. All analyzes were performed using STATA software, version 14 
(StataCorp., College Station, TX, USA).

F I G U R E  1  Flowchart of the selection of studies based on PRISMA
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3  |  RESULTS

In this review study, 671 initial articles were identified through 
search and after removing duplicates, 454 studies were screened 
and finally 24 studies were selected and evaluated for quality and 
all of them entered the meta-analysis stage (Figure 1). Also in this 
study, 13 169 women were examined for postpartum depression 
during COVID-19. In this study, Edinburgh Postnatal Depression 
Scale (EPDS) and Postpartum Depression Screening Scale-Short 
Form (PDSS-SF) were used to evaluate PPD.

Among the selected methodology studies, 18 were cross-
sectional studies, five were retrospective cohort studies, and two 
were case control studies. The characteristics of other studies are 
also listed in Table 2. Based on the results of this study, three stud-
ies were performed based on EPDS ≥9 and PPD levels 12% (95% 
CI = 0.07–17, I2 = 97%, P = 0.009) were reported. Eight studies were 
done based on EPDS ≥10 and PPD 27% (95% CI = 15–39, I2 = 99%, 
P = < 0.001) was reported. Three study was done based on EPDS 

≥11 and PPD 44% (95% CI = 40–49, I2 = 0.0%, P = 0.436) was re-
ported. Three studies were done based on EPDS ≥12 and PPD 27% 
(95% CI  =  0.06–49, I2  =  97.4%, P  =  <  0.001). Seven studies were 
done based on EPDS ≥13 and PPD 28% (95% CI = 18–39, I2 = 98.5%, 
P = < 0.001) was reported. One study was done based on PDSS-SF 
≥17 and PPD 37% (95% CI = 32–42) was reported. Also, total prev-
alence of PPD in women during COVID-19, 28% (95% CI = 23–33, 
I2  =  98.5%, P  =  <  0.001) (Figure  2). Index I2 showed that hetero-
geneity between studies is very high (Figure 2). Based on the Begg 
test results (P = 0.084), the publication bias is not significant in the 
present study (Figure 3).

4  |  DISCUSSION

Based on the results of this review study, 24 articles were re-
viewed and meta-analyzed and the overall prevalence of PPD in 
the COVID-19 pandemic was reported to be 28%. Also, the results 

TA B L E  2  Characteristics of entered study in systematic review and meta-analysis

First author Type of study Location Tools Sample size
Prevalence 
of PPD (%)

An18 Cross-sectional China EPDS ≥10 209 56.9

Ceulemans19 Cross-sectional Ireland, Norway, Switzerland, 
Netherlands, United Kingdom

EPDS ≥13 5134 13

Stojanov20 Cross-sectional Serbia EPDS ≥10 108 14.8

Fallon21 Cross-sectional UK EPDS ≥13 614 43

Guvenc22 Cross-sectional Turkey EPDS ≥13 212 34.0

Hiiragi23 Retrospective cohort Japan EPDS ≥9 279 14

Baran11 Cross-sectional Poland EPDS ≥11 130 40

Liang24 Cross-sectional China EPDS ≥10 864 30.0

Loret de Mola25 Retrospective cohort Brazil EPDS ≥13 1042 29.3

Mariño-Narvaez26 Cross-sectional Spanish EPDS ≥10 75 22.4

Oskovi-Kaplan27 Cross-sectional Turkey EPDS ≥13 223 14.7

Ostacoli28 Cross-sectional Italy EPDS ≥11 163 44.2

Pariente29 Retrospective cohort Israel EPDS ≥10 223 16.7

Spinola30 Cross-sectional Italy EPDS ≥12 243 44

Suárez-Rico31 Cross-sectional Mexico EPDS ≥13 293 39.2

Suzuki32 Cross-sectional Japan EPDS ≥9 132 14.4

Myers33 Cross-sectional United Kingdom EPDS ≥11 162 47.5

Vatcheva34 Cross-sectional Belgium EPDS ≥13 34 26

Hui35 Retrospective cohort Hong Kong EPDS ≥10 802 2.9

Hui35 Retrospective cohort Hong Kong EPDS ≥10 925 14.4

Miranda4 Cross-sectional Argentina PDSS-SF ≥17 305 37

Terada36 Cross-sectional Japan EPDS ≥9 461 7.6

Zanardo13 Case – control Italy EPDS ≥12 91 26

Tarabay37 Cross-sectional Saudi Arabia EPDS ≥10 150 60.7

Madera38 Case – control Italy EPDS ≥12 295 11.9

Abbreviations: EPDS, Edinburgh Postnatal Depression Scal; PDSS-SF, Postpartum Depression Screening Scale-Short Form; PPD, postpartum 
depression.
Bold values indicate statistically significant.
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of index I2 (98.5%) showed that the heterogeneity between stud-
ies is very high. In another systematic review and meta-analysis 
study, the overall prevalence of depression in pregnant women 
during COVID-19 was 29% and PPD in the three reviewed arti-
cles was 22% with an I2 index (85.7%).39 In other meta-analysis 
studies, the prevalence of depression in pregnant and or lactating 

women during COVID-19 was reported to be 27%.40 The results 
of the studies were consistent with the present study, so it can be 
concluded that COVID-19 can play an important role in the devel-
opment of depression both during pregnancy and after delivery. 
Therefore, health care providers should screen mothers for de-
pression during the COVID-19 pandemic from early pregnancy to 
the postpartum period. On the other hand, in the study of hetero-
geneity between studies, it was shown that in all studies that have 
examined the prevalence of PPD, they have a very high degree of 
heterogeneity, which can be due to the use of different sample 
sizes as well as the use of tools and cut-off points. Different points 
in prevalence studies.

In this study, in addition to reporting the overall prevalence 
of PPD, a subgroup analysis was used to report the prevalence 
of PPD based on the type of instrument and cut-point. The re-
sults showed that according to EPDS ≥ 10 tool, the prevalence of 
PPD was 27% and according to EPDS ≥ 13, the prevalence of PPD 
was 28%. The results of another meta-analysis study that exam-
ined the prevalence of PPD in women in the Middle East without 
considering the effect of COVID-19 showed that according to the 
EPDS tool>  =  10 PPD prevalence of 18%, based on EPDS ≥  13 

F I G U R E  2  Forest plot of the prevalence of PPD among women during COVID-19 in general and separately with 95% confidence interval. 
PPD, postpartum depression

NOTE: Weights are from random effects analysis
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F I G U R E  3  Publication bias based on Begg test
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PPD prevalence 25%.41 The results of another study that pre-
dicted PPD in earthquake survivors showed that based on EPDS 
≥ 13, the PPD rate is 13.42 According to studies, COVID-19 causes 
stress due to factors such as unpredictability, uncertainty about 
disease control, and serious life-threatening risks.1 COVID-19 also 
exacerbates mental illness, feelings of hopelessness, anxiety, and 
social isolation.43 On the other hand, pregnancy and childbirth 
have been two important events in a woman’s life and the birth 
of a baby causes sudden and drastic changes in a woman’s roles 
and responsibilities. Therefore, the postpartum period indicates 
the time of onset of PPD.44 In reviewing the results of studies and 
the present study, it can be concluded that the prevalence of PPD 
during COVID-19 was higher than other disasters as well as non-
COVID-19 conditions, and based on what was said, it can be con-
cluded that mothers during COVID-19, in addition to experiencing 
important events such as pregnancy and childbirth, are exposed to 
severe psychological consequences, especially stress and anxiety, 
which can increase the risk of PPD. Therefore, in order to prevent 
or reduce the rate of PPD, it is recommended that mothers, as a 
vulnerable group, receive special physical and psychological care 
and support during COVID-19, and in case of depressive symp-
toms, special measures and interventions are needed, as well as 
frequent follow-ups performed by health centers and hospitals 
because PPD may affect mothers’ social behaviors and may lead 
to persistent depression.

The COVID-19 outbreak has had significant effects on vul-
nerable groups, especially pregnant women. Additionally, the 
pregnancy and postpartum periods are vulnerable periods that 
can increase the level of distress in many women.45 According 
to other studies, factors such as economic and social factors, 
history of childbirth, lifestyle and history of mental illness, level 
of education, gestational diseases, family dissatisfaction and 
limited communication and interaction with others are import-
ant predictors of PPD.46,47 Studies show that several factors 
play a role in the occurrence of PPD, for example, COVID-19 
as a stressor can accelerate the occurrence of PPD, so mothers 
should be under close monitoring during pregnancy and after 
childbirth by families and health care workers. Also, it is rec-
ommended that government officials, psychologists and health 
managers provide stress management training to identify and 
diagnose women with a history of mental disorders and develop 
programs and protocols for mental health support for women 
during and after pregnancy.

5  |  CONCLUSION

The findings of this study showed that the prevalence of PPD in 
women was relatively high during COVID-19. Since PPD can lead 
to major depression and dangerous behaviors such as suicide and 
other life-threatening behaviors and have impacts on social behav-
iors, considering the psychological consequences of the COVID-19 
pandemic in this period is important. Psychological interventions are 

necessary in pregnancy and after childbirth for prevention of men-
tal disorders, especially depression. Prevention, reduction, diagno-
sis, treatment and rehabilitation of PPD require screening, frequent 
follow-ups, training, interventions and physical and psychological 
support from health care centers and hospitals. It is also recom-
mended that studies should be undertaken to identify the challenges 
of pregnant and postpartum women in disasters to provide preven-
tive solutions, formulate strategies and appropriate responses and 
rehabilitation solutions.
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